To establish to what extent neurosurgeons subscribe to the lumbosacral radicular syndrome (LRS) guideline, and to evaluate their current management of patients with LRS against the guideline. All active neurosurgeons in the Netherlands (n=92) were mailed a questionnaire about the guideline and data from 66 responders were analysed. Patients were recruited via seven of the participating neurosurgeons and were interviewed once by telephone. The medical records of the participating patients (n=163) were also examined. Of the 26 propositions in the LRS guideline, seven were not fully endorsed by the neurosurgeons.
Introduction
The use of clinical practice guidelines in health care has grown rapidly and is now widespread [4] . Guidelines can be seen as a tool to improve the quality of health services and to incorporate latest scientific knowledge into daily clinical routines [5, 10] ; their implementation has been shown to improve clinical practice [2, 3, 9] . Rates of adherence with guidelines are extremely variable, ranging from 20% to nearly 100%, depending on the guideline and definition of adherence [1, 2, 8] .
A clinical practice guideline for the lumbosacral radicular syndrome (LRS) was issued in 1996 by the Dutch Institute of Quality Health Care [13] . This LRS guideline is a consensus between 12 (para)medical specialties (physical therapists, general practitioners, orthopedists, anesthetists, epidemiologists, neurosurgeons, neurophysiologists, neurologists, radiologists, rehabilitation doctors, physical medical sciences, social medical sciences) involved in treating patients with LRS. The guideline presents 26 propositions that (as far as possible) have been evidence-based (see Appendix). These propositions serve to guide physicians in the management of patients with LRS.
The LRS, also called sciatica, is a disorder with radiating pain in one or more lumbar or sacral dermatomes, and can be accompanied with phenomena associated with nerve root tension or neurological deficits [11, 12, 13, 16] . LRS is mostly caused by a prolapsed disc, but other causes include spinal or lateral recess stenosis, tumours, or infections [6, 12, 13, 16] .
Patients with LRS usually visit their general practitioner (GP) first, and most are treated by their GP. According to the GPs' own guideline for LRS, surgery can be recommended for patients with objective evidence of a prolapsed disc who have not responded to conservative treatment [7, 12] . If this is the case, the patient is usually referred to a neurologist or a neurosurgeon. In the Netherlands the neurosurgeon generally performs surgery in those patients with LRS caused by a prolapsed disc. In the Netherlands, no data are available regarding the adherence of neurosurgeons to the LRS guideline, or on their current management of patients with LRS [6] .
Therefore, the aim of this study was to evaluate the implementation of the LRS guideline by neurosurgeons by exploring to what extent neurosurgeons endorse the content of the guideline, and by evaluating their current management of LRS patients who had undergone surgery because of a prolapsed disc in the lumbar spine, against the guideline.
Materials and methods

Neurosurgeons
All 92 neurosurgeons active in the Netherlands, and associated with the Dutch Society of Neurosurgeons, were invited to participate in this study in June 2001.
Patients
Patients were recruited from the practices of seven of the participating neurosurgeons working in four different hospitals in the southern part of the Netherlands. Invited to participate in the study were consecutive LRS patients who had undergone surgery because of a prolapsed disc in the lumbar spine in the previous 6 months. Additional inclusion criteria were: age between 18 and 65 years, able to be reached by telephone, understanding Dutch, and providing written informed consent. Excluded were patients with a prolapsed disc other than at the L4-L5, and L5-S1 levels. Eligible patients gave their written informed consent before they entered the study.
Neurosurgeons' questionnaire
A questionnaire about the LRS guideline (i.e. asking about neurosurgeons' management of LRS patients in general) was mailed to the neurosurgeons, together with a letter of recommendation from the chairman of the Dutch Society of Neurosurgeons. This questionnaire (to be returned anonymously) contained questions on 1) neurosurgeons' characteristics, including age, gender, years of working experience, and their type of neurosurgical center (i.e. university or non-university), 2) to what extent they endorsed the content of the guideline "in general", with answer options: (almost) entirely, partially, and (almost) not, and 3) to what extent they agreed with each of the 26 concrete propositions in the guideline (see Appendix), with for each proposition the answer options: (almost) entirely, partially, and (almost) not. For each question, respondents could give additional information/explanation as required.
Patients' interview
When written consent was received from the patient, a telephone interview was conducted to establish: 1) patients' characteristics including age, gender, and 2) complaint characteristics at the first consultation with the neurosurgeon, e.g. duration, location, urinary problems, saddle anaesthesia, influence of rest, specific body position, movement and coughing/sneezing/straining.
Finally, we searched the medical record of each patient to establish to what extent (compared with the guideline) the neurosurgeons had reported the complaint characteristics, carried out physical, radiological and neurophysiological examinations, and reported the indication for surgery.
Statistical analysis
Descriptive statistics were used to present the frequencies of neurosurgeons subscribing to the content of the guideline and their adherence with the guideline. All frequencies were based on the total number of participating neurosurgeons or patients. All variables used to describe the neurosurgeons' and patients' characteristics are presented as the mean and standard deviation (SD) if they were normally distributed, and as median and interquartile range (IQR) if they were not normally distributed.
A proposition was accepted when 60% or more of the neurosurgeons gave the answer option: "(almost) entirely" for a particular proposition. After careful consideration with experts (general practitioners, neurosurgeons, epidemiologists), it was decided that adherence to the guideline should be evaluated against six main recommendations from the guideline.
We expected, in accordance with the main recommendations, that:
1. the straight leg raising test and an MRI or CT scan would be performed in all patients; 2. X-rays would not routinely be carried out; 3. neurophysiological examinations would not be performed in all patients (because they offer little additional information); 4. the indication for surgery would be reported in the medical record of all patients; 5. surgery would take place 4-8 weeks after the onset of the LRS episode; 6. the neurosurgeons would follow up patients after surgery.
If five or six of these main recommendations were followed, then the neurosurgeons' adherence with the guideline was considered good; adherence was considered moderate when three or four recommendations were followed, and weak when only one or two were followed.
The data were coded and analysed using the statistical package SPSS for Windows (release 10.0.7).
Ethics
The procedures of this study were in accordance with the ethical standards of the revised Helsinki Declaration of 1983 and were approved by the Erasmus Medical Center ethics committee.
Results
Neurosurgeons' characteristics
Of the 92 invited neurosurgeons, 69 (75%) returned the questionnaire. Because three of these respondents reported that they did not treat patients with LRS, data from 66 neurosurgeons were included in the analysis. Reasons for non-response are unknown, because the questionnaires were returned anonymously. The median age of the 66 participating neurosurgeons was 45 (IQR 40-55) years, 9% were female, and the median work experience was 12 (IQR 5-22) years. Of the total group, 33% worked in a university neurosurgery centre, 35% in a non-university centre, and 32% worked in both a university and non-university neurosurgery centre.
Endorsement of the LRS guideline?
A total of 37% of the neurosurgeons subscribed entirely to the content of the guideline, 57% subscribed partially and 6% had missing values. Of the 26 propositions in the guideline (see Appendix), propositions 10, 12, 13, 17-20 were subject to debate. According to the neurosurgeons, three of these seven (i.e. 10, 13 and 18) may need updating. These three propositions concern 1) the additive value of the neurophysiologic examination (EMG), 2) the effectiveness of conservative treatments, and 3) the effectiveness of chemonucleolysis.
Patient characteristics
In the period October 2001 to January 2002, we invited 250 patients (selected from the practices of seven of the neurosurgeons) to participate in this study. These seven neurosurgeons did not differ from other neurosurgeons in the Netherlands, except that they were all male (in the Netherlands, 10% of neurosurgeons are woman). We received written informed consent from 163 patients. Table 1 lists the complaints characteristics of the participating patients at their first consultation with the neurosurgeon, as recalled and reported during the telephone interview. The mean age of the participating patients was 44 (SD 10) years, and 86 patients (53%) were female. Telephone interviews were held with all 163 patients on average 26 (SD 10) weeks after surgery. The median length of time between the onset of the LRS complaints and the consultation with their GP was 4 (IQR 2-26) weeks, whereas 17 (IQR 10-36) weeks elapsed between the first consultation with the neurosurgeon. The median length of time between the first consultation with the neurosurgeon and surgery was 6 (IQR 3-12) weeks.
Management of LRS patients
Of the initial 163 patients, we were able to trace the medical records of 156 (62%) persons. Table 2 gives the examinations in the medical records that were ordered by the neurosurgeons in these 156 patients. With the exception of the straight leg raising test and tests for sensory deficits in the foot, all other physical examinations were performed in less than 50% of patients. Radiological examination (MRI or CT-scan) was performed in almost all patients. According to the medical records, X-rays were rarely made, and EMGs were seldom performed.
Radiological and neurophysiological examinations
The indication for surgery was reported in the medical records of all patients, i.e. 1) a prolapsed disc L4-L5 (31%), 2) a prolapsed disc L5-S1 (37%), 3) a prolapsed disc L4-L5 and L5-S1 (5 %), 4) a persisting lumbosacral syndrome (21%), and 5) other indications (6%).
Based on the medical records, the median length of time between the onset of the LRS episode and the first consultation with the neurosurgeon was 24 (IQR 12-36) weeks. The median length of time between the first consultation with the neurosurgeon and surgery was 5 (IQR 2-9.5) weeks. Thus, the actual length of time between the onset of the LRS episode and the moment of surgery was considerably longer than recommended in the guideline (i.e. 29 weeks versus 4-8 weeks in the guideline) due to the medical system in the Netherlands. According to the medical records, the neurosurgeons followed-up 76% of the patients after surgery only once.
Overall, the neurosurgeons deviated from only one of the six main recommendations (i.e. time to surgery after the of the LRS episode). Therefore, we consider the neurosurgeons' adherence with the guideline to be good.
Discussion
Most of the neurosurgeons (94%) agreed (at least partially) with the content of the multidisciplinary LRS guideline.
They did not fully endorse seven of the 26 propositions in the guideline. Three of these seven propositions may need updating based on "new evidence", i.e. 1) the additive value of the neurophysiological examination (EMG), 2) the effectiveness of conservative treatments, and 3) the effectiveness of chemonucleolysis. According to their current management of LRS patients, neurosurgeons' adherence with the guideline is good. However, the length of time between the onset of the LRS episode and the moment of surgery was considerably longer than that recommended in the guideline. Some limitations of this study need to be discussed.
In spite of the high response rate (75%) to the questionnaire, selection bias may have occurred. About 25% of the neurosurgeons working in the Netherlands did not respond, but because of the anonymity, we cannot establish the reasons for non-response. The results of this study may under-or overestimate endorsement of the guideline by neurosurgeons, but it is not possible to confirm this.
There were 87 patients (35%) who did not participate in the study. Unfortunately, we could not collect any data from these non-respondents. Therefore, we do not know if there was a selective non-response or not. The participating LRS patients were invited because of surgery on the basis of a prolapsed disc in the lumbar spine. Patients with LRS caused by a tumour, stenosis or infection were not included in this study; therefore, we cannot easily generalize the results of our study to these LRS patients.
Because the questionnaires were specifically developed for this study (based on the LRS guideline), no data are available on the reliability and validity of these questionnaires. Also, we arbitrarily determined a plausible cut-off point of 60% for acceptance of the propositions in the guideline.
We found some differences in history characteristics, radiological and neurophysiological examinations between details reported in the interviews with the patients and those reported in the medical records by the neurosurgeons.
Other studies have reported similar discrepancies [14, 15] . These discrepancies might be due to over-reporting by the patients due to recall bias, or under-reporting by the neurosurgeons due to incomplete registration in the medical records.
Recall bias could occur in the patients, because the interviews took place on average of 26 (SD 10) weeks after surgery. Because some items/values in the medical records were missing, the actual adherence with the guideline might be better if all data had been completed.
All patients were recruited from the practices of seven of the participating neurosurgeons working in four different hospitals in the southern part of the Netherlands. Based on their management of the LRS patients, their adherence with the guideline is good. These results cannot be generalised to all neurosurgeons in the Netherlands. Another study is needed in which more patients are recruited from different neurosurgical centers throughout the Netherlands.
This study shows that the participating neurosurgeons largely subscribe to the multidisciplinary LRS guideline, which is an important condition for the implementation of the guideline. The results also show that the neurosurgeons largely adhered with the guideline in their current management of LRS patients. Future studies to evaluate nationwide implementation of the guideline should recruit patients from different types of neurosurgical centres throughout the Netherlands using a prospective design.
Appendix:
propositions in the multidisciplinary clinical guideline for the management of LRS 1. LRS is characterised by radiating pain in one or more lumbar or sacral dermatomes, with or without other radicular symptoms. 2. LRS is often caused by a prolapsed disc, but is also caused by a spinal or resessus stenosis, or a combination of these. 3. LRS cannot be explained by mechanical compression of a nerve root only. 4. Many radiological abnormalities in the lumbar spine are not associated with nerve root compression or pain. 5. The straight leg raising test is the most valid and reliable test in acute LRS due to prolapsed disc. The straight leg raising test is often negative in neurological claudication. 6. There is no indication for routine X-rays of the lumbar spine in acute LRS. 7. MRI or CT scan is only needed when surgery is considered, or if the results could have other therapeutic consequences. 8. MRI and CT scan both have a high sensitivity and a low specificity for detecting a prolapsed disc: it is often impossible to distinguish between a prolapsed disc that causes the LRS and an accidental finding on the basis of imaging alone. 9. In radiological imaging of LRS, MRI is preferred; CT scan is a good alternative. If uncertainty of nerve root compression persists, caudography is indicated. 10. Neurophysiological examination can provide additional information about the location and severity of the nerve root damage, when radiological findings are not in accordance with clinical findings. 11. LRS is often self-limiting. The results of conservative treatments and surgery are similar in the long term (4-10 years), i.e. for those patients who do not undergo surgery because of progressive paresis or cauda equina syndrome. 12. The GP can perform clinical diagnostics and treatment in most LRS patients. Referral to a specialist is only useful when the GP is not sure about the diagnosis or considers surgical intervention. 13. Conservative treatments (e.g. bed rest, traction, physiotherapy and manipulation) are not sufficiently investigated to draw conclusions regarding their effectiveness.
14. The statement that strict bed rest (toilet visits and showering not permitted) is more effective in LRS due to prolapsed disc than liberal bed rest (toilet visits and showering permitted) is not based on prospective RCTs. 15. Effectiveness of "back-schools" for LRS has not yet been investigated, either for treatment, or for prevention. 16 . A severe LRS, persisting for 4 to 8 weeks with no improvement, is an indication for radiological examination possibly followed by surgical intervention. If there is improvement, a longer "wait and see" policy is possible. 17. The most important indication for surgery in prolapsed disc is severe radicular pain and not the sensory deficits, except for the cauda equina syndrome. 18. Chemonucleolysis has been proven effective for LRS caused by a prolapsed disc; the results after 1 year correspond with the results of surgery. 19. After 6 weeks, the GP should discuss the option of surgery with the LRS patient when there is no clear improvement in the complaints. 20. There is no evidence that the prognosis of paresis improves by surgical intervention. Therefore, a light or moderate paresis is not an absolute indication for surgery. 21. Cauda equina syndrome caused by lumbar disc prolapse is an absolute indication for rapid surgery. 22. Percutaneous nucleotomy and percutaneous laser therapy are not evidenced-based treatments for LRS caused by disc prolapse. 23. There are no proven effective programmes of treatment for primary or secondary prevention of LRS. 24. Advice not to work during and after the treatment of LRS, even in demanding jobs, should be given cautiously. This could delay rehabilitation. 25. The treating surgeon is responsible for medical care before and after surgery. 26. There are strong indications that psychological, social and financial factors play an important role in the development of persisting LRS (and the related disability).
